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warts cell differentiation is impaired to a much lesser degree 
(13]. Thus t he greater disturbance of cells a nd t issue may be 
t he result of t he higher production of mature virions. 
In condylom ata acuminata the detection of virions by elec-
t ron microscop y is a ra re event. This findin g could be correlated 
with t he hypot hesis of defective virus maturat ion in spite of 
t he abunda nce of vira l DNA t hat is presen t in norma l genomic 
length [3]. P oss ibly t he differe nt virus DNAs code different 
ways of virus maturation. 
W e gratefully acknowledge t he excellent technical assist ance 
of Mrs. Barbara Borges. 
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The aim of this study was to analyze the cytohistologic 
features of cervical condylomas with respect to the pres-
ence of associated cervical intraepithelial neoplasia 
(CIN) and to evaluate whether or not the prevalence of 
virus antigen, as detected by immunologic staining with 
peroxidase-antiperoxidase technique, varies with the 
histologic appearance of the lesions. In a series of 94 
histologically confirmed condylomas of the cervix, al-
most half (43) had features of CIN grades 1 and 2, 
corresponding to mild and moderate dysplasia. The 
prevalence of papillomavirus antigen decreased mark-
edly as the features of associated dysplasia became more 
severe. The antigen prevalence was 82% in pure con-
dylomas, 32% in condylomas with CIN 1, and 0 % in 
condylomas with CIN 2. 
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The evidence that virus production decreased as the 
lesion became more severe does not preclude papillo-
mavirus etiology for the CIN lesions. Cells tra nsformed 
by papillomaviruses may be expected to cease produc-
tion of virus particles even as they continue to harbor 
the viral genome. 
Epidemiologic studies h ave shown t hat squa m ous carcin om a 
of t he fem a le geni tal t ract is a sexua lly t ra nsmitted disease 
[1]. The search fo r t he etiology of t hese cancers has, in recen t 
years, foc used prima rily on vira l agen ts, in pa r t icular herpes 
s implex 2. H owever , t he frequen t association of geni tal warts 
wi t h vulva r a nd penile carcinom as [2,3 ] a nd t he confirmation 
of t he papillom avirus etiology of a fl at cerv ical lesion , which 
had p~ev ious ly often been na med as a mild dysplasia or grade 
1 cer_v1cal in t raepi t helia l neoplasia (CIN) [4-6], have generated 
cons1derable in tere t in t he possible role of human pa pillom a-
virus (HPV) in geni tal t ract cancers . P rospective epidemiologic 
studi es have s hown t hat CIN lesions have t he poten tial to 
progress to invasive cancer [7]. 
P api llomaviruses have a n oncogenic potentia l in a nima l 
mode ls as well as in huma ns . Bovine papillom aviruses are 
implicated in both natura lly occurring a nd experimen tally p ro -
duced cancers [8- 10]. ln huma ns, m a ligna n t t ra nsformation of 
lesions of epidermody plas ia verruciform is is well documented 
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[11 ,12) and such t ransformat ion is a lso reported for condyloma 
acuminatum [13). Some authors have emphasized the possible 
role on HPV in squamous ce ll carcinoma of the cervix [14,15]. 
Association of condyloma with dysplasia is not uncommon [16-
18]. 
Marked cytoplasmic vacuolization of superficial squamous 
cells with atypical, eccent ric, pyknotic nuclei (koilocytotic 
atypia) is the characteristic feature of papilloma virus infection 
but t issues histologically diagnosed as condylomas often display 
associated changes of in traepithelial neoplasia wit hin the same 
field [18). In a previous investigation, we examined 97 biopsies 
of histo logically confirmed condylomatous lesions of the cervix 
and found both virus particles and viral antigen in 24 (25% ) 
and only viral antigen in 23 (23%) [19). In the present report, 
we have further analyzed the cytohistologic features of these 
condylomas with respect to the presence of associated CIN to 
determine whether or not the prevalence of virus antigen varies 
wi th the histologic appearance of the lesion. 
MATERIALS AND METHODS 
Tissues 
T hese were punch biopsies of fla t or papillary condylomatous lesions 
of the cervix in women seen at t he Colposcopy Clinic of the Sir 
Mortimer B. Davis J ewish General Hospita l, Montreal. The women 
were 16-35 years old and were seen over a 16-month period. All of the 
t issues were histologically diagnosed as condylomas. 
Tests for Viral A ntigen 
The immunologic studies of these t issues for viral antigen have been 
described [19]. There a re many different types of HPV that a re char-
acte rized by different nucleotide sequences and different capsid protein 
ant igens; we used a broadly cross- reactive rabbi t antiserum which is 
capable of reacting with capsid antigen of all human papillomavirus 
types [20]. In brief, paraffin -embedded biopsies were sectioned at 5- 6 
llm and were stained by t he peroxidase-antiperoxidase technique of 
Sternberger [21]. Specific staining was seen as dark brown granular 
reaction product localized in the nuclei of superficial epithelial cells 
(Fig 1). 
Histopathology 
Adequate histologic sections were ava ilable for 94 of t he 97 cervical 
co ndylomas previously studied. The lesions were classified histologi-
ca lly in to 2 groups regardless of t heir growt h pattern and without 
knowledge of the resul ts of the immunologic tests: (l) flat co ndyloma 
(planum), papillary condyloma (acuminatum) , or endophytic condy-
loma; (2) ordinary condyloma and CIN with condylomatous (koilocy-
totic) features. The first group conta ined koilocytes particularly in the 
upper epithelial strata. These cells were cha racterized by perinuclear 
cytop lasm ic cavitation (ba llooning) and nuclear enla rgement, hyper-
chromasia, degeneration, pyknosis, and karyorrhexis. Multinucleated 
and dyskeratotic cell s (individual cell keratosis) were often seen. The 
parabasal and basa l ce lls were a rra nged in an orderly fashion with 
normal nucleocytoplasmic ratio and evenly distribu ted chromatin (Fig 
2). Mitotic figures, when prese nt, were normal, a lthough occasional 
tripola r forms were observed. These are ofte n encountered in virus-
infected cells as well as regenerative cells in genera l, and refl ect nuclear 
polyploidy. The second group conta ined, in addit ion to koilocytic 
features, poorly differentiated basal and parabasal cells consistent wi th 
intraepithelial neoplasia. This implied that a certain proportion of 
these cells' nuclei had an aneuploid DNA content [22]. Also, t he 
cohesion and organ ization of t hese cells were disturbed; they had high 
nucleocytoplasmic ratio, irregula r nuclear size and shape, coarse chro-
matin , and abnormal mitotic fi gures. According to the extent of epithe-
lia l involvement, the lesions were divided in to CIN grade 1 (mild 
dysplasia) and CIN grade 2 (moderate dysplas ia). In t he former, ab-
normal cells wit h nuclear aneuploidy were confined to the lower one-
thi rd of t he epi the lium, whereas in the la tte r the lower one-ha lf of the 
epithelium was composed of koi locytes wi th perinuclear cytoplasmic 
ballooning simila r to t hat in ordinary condylomata. However, the nuclei 
of koi locytes associated with CJN lesions were larger, more irregular, 
and hyperchromatic as compared to koilocytes in ordinary condylomata 
(Figs 3,4). 
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FIG 1. Darkly staining nuclei (arrows ) of koilocyto t ic cells of flat 
condyloma represent immunoreactivi ty to HPV antigen (X 380). 
F IG 2. F lat condyloma (planum) of cervix. Koilocytotic cells with 
cytoplasmic ba llooning and enla rged degenera t ive (arrows) and often 
double nuclei occupy the upper t hird of t he epithelium. The basal and 
parabasal layers contain normal to slight ly reactive cells (X 100). 
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Frc 3. Cervical in t raepi t helial neoplasia grade 1 (mild dysplas ia ) 
wi th condylomatous features. T he lower 1/3 of the epit helium conta ins 
atyp ical, pleomorphic nuclei displaying loss of cohesion a nd organiza-
t ion, a nd coa rse, often aggregated chromatin. Such cells a re believed to 
have a neuploid nuclea r DNA content. The upper 2/J to 112 of the 
epithelium has koilocytotic ce lls, ma ny of which contain nuclear degen-
erative changes (X 250). 
RESULTS 
Vi ral ant igen was present only in the nuclei of vacuolated or 
fl attened, eosinophilic cell s of the superficial ep ithelium and 
was fou nd only in a proportion of cells displaying viral cyto-
pathology. The prevalence of viral ant igen varied with t he 
histologic type of t he lesion. The proportion of t issues positive 
fo r antigen dec reased as the features of assoc iated dysplasia 
became more marked (T able I). Of the 51 tissues t hat were 
classified as ordinary condylomas, 42 (82 %) were posit ive fo r 
antigen. E ighteen t issues were classified condylomas with grade 
2 CIN ; none of these wa antige n-posit ive. Of the 25 lesions in 
the in termediate category, vi z, condylomas with grade 1 CIN, 
8 (32%) were ant igen-positive. In 6 of these 8, t he distribu t ion 
of ant igen was similar to t hat in t he ordina ry condylomas but 
in the remaining 2, only a few scattered cells were found to be 
ant igen-pos it ive. 
DISCUSSION 
In this series of histologica lly confirmed condylomas of the 
ce rvix, almost one-half of the tissues contained, in addi t ion to 
koilocytotic atyp ia suggestive of H PV infection, grade 1-2 CIN 
(mild to moderate dysplasia) wit hin the same microscopic field. 
A high proport ion of the t issues that displayed purely condy-
lomatous changes was posit ive for viral ant igen. The 82% rate 
of ant igen prevalence in this group is as high as, or higher t han, 
that in warts at any site on the body. It is clear that t his group 
represents simple productive papillomavirus infection with 
characteristic vira lly induced cytopathology. 
The ant igen prevalence dec reased markedly as t he features 
of associated in traepit helia l neoplasia became more severe; 
none of the 18 condylomas wit h grade 2 CIN features was 
posit ive for viral ant igen. The presence of viral capsid ant igen, 
as detected by t he immunologic test employed, is indicative of 
productive virus infect ion. T he absence of evidence of produc-
t ive virus infect ion in grade 2 CIN wit h condylomatous features 
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F rc 4. Cervical intraepit helial neoplas ia, grade 2 (moderate dyspla-
sia) wit h condylomatous features. T he lower 1/2 of the epithelium is 
replaced by abnormal cells with pleomorphic, hyperchromatic nuclei. 
In addi tion to loss of cellular organization a nd cohesion a nd matura-
t ion, t here are several mitotic figu res (arrows). T he upper 112 of the 
epithe lium demonstrates attempt at cytoplasm ic matu ration, although 
t he nuclea r morphology remains abnormal. The most superficial cells 
have irregula r cytoplasmic cavit ies and da rk, degenerative nuclei con-
sistent wit h ko ilocytotic atypia associated with presence of HPV {X 
150). 
T ABL E I. Prevalence of virus antigen by histologic characteristics of 
cervical lesions with condylomatous features 
Category 
Ordina ry condyloma 
CIN grade 1 wit h condylomatous 
features (mild dysp lasia) 
CIN grade 2 wit h condylomatous 
featu res (moderate dysplasia) 
CIN = cervical in t raepit helia l neoplas ia. 
Number 
tested 
51 
25 
18 
94 
Number with 
antigen( %) 
42 (82%) 
8 (32%) 
50 
does not rule out a papillomavirus etiology for t hese CIN 
lesions; we have to consider that the papovavirus-transformed 
cells, while they cont inue to harbor t he viral genome, do not 
synt hesize viral part icles. Several alte rnative relationships be-
tween virus infectio n and CIN are possible: (1) The CIN is a 
resul t of viral transformation of cell s in t he course of a papi l-
lomavirus infect ion. (2) T he CIN is unrelated to papillomavirus 
infectio n; it merely coexists side by side with t he virus infection 
or t he neoplastic epithelium is secondarily infected with the 
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papillomavirus. (3) The diagnosis of condyloma was incorrect 
for lesions showing grade 2 CIN. 
In humans, papillomaviruses are generally responsible fo r 
benign epit helial growth. Their malignant potential is rare bu t 
we ll documented; HP V type 5, especially, has been reported 
to be responsible for malignant t ransformatio n of fl at warts 
[22,23) in epidermodysplasia verruciformis, and there are some 
reports of rare invasive and metastasizing condylomas (13). 
Papillomaviruses are widespread in different animal spec ies 
where they may induce malignant t umors [8- 10) . In Shope's 
papilloma, the transformation of virus- induced papilloma into 
ca rcinoma is classically correlated with the disappearance of 
the virions. T herefore, it is possible that t he di sappearance of 
viral antigen in condylomas wi th dysplasia is a comparable 
phenomenon co rrelated with cell t ransformation. 
In this respect, Bowenoid papules might raise a similar 
problem. The histopathologic features of Bowenoid papules of 
t he geni talia are very comparable to condylomatous atyp ias of 
the cervix; t heir prognosis is not that of a t rue Bowen's disease 
but is considered uncertain . T he comparison between condy-
lomas with dysplasia and Bowenoid papules deserves to be 
emphasized since t he presence of human papillomavirus has 
been demonstrated occasionally in lesions of Bowenoid papu-
losis [24- 28). Since papillomavirus part icles are synthesized in 
the upper layers of t he epidermis, it is not surprising to find 
progressively less synthesis of virus pa rt icles in les ions with 
greater atypia. 
Other authors fa iled to demonstrate capsidal antigens in 
several cutaneous tumors and verrucous ca rcinomas [25]. This 
is why virologists look for persistence of naked viral DNA 
(undetectible with PAP sta ining that demonstrates only virions 
with capsidal ant igens) by the tec hniques of molecular biology: 
DN A extraction from total viral DNA and typing by the tech-
niques of nucleic acid hybridization . The studies of Fu and 
colleagues have shown t hat CIN lesions are heterogeneous wit h 
respect to t he nuclear DNA content of t heir cells, and that 
aneuploid lesions are more likely to progress to invasive cance r 
than grade 1, we ll -different iated diploid or polyploid CIN (26). 
Papillomavirus ant igen is found frequent ly in the early form of 
CIN which is diploid or polyploid, but rarely in aneuploid 
lesions [27,28]. However, a number of recent reports have 
documented t he presence of genital tract papillomavirus gen-
omes in carcinoma in sit u and invasive cancer of the cervix 
[29- 31]. 
Taken together, t hese findin gs suggest that papillomavirus 
in fection of t he geni ta l t ract is an important facto r in t he 
development of cervical cance r. 
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